Effect of co-solvents on the characteristics of enkephalin microcapsules.
The objective of this project was to study the effect of the presence of co-solvents with dichloromethane on the properties of leu-enkephalin microcapsules. Six co-solvents, including ethyl acetate, methanol, ethanol, acetone, isopropanol and acetonitrile, at three concentrations of 5%, 10% and 20% (v/v), respectively, of dichloromethane were selected for this study. The resulting microcapsules were evaluated for morphology and particle size, surface area, thermal characteristics and efficiency of encapsulation. The analysis of particle size distribution showed bi- and tri-modal distribution of the microcapsules. The median particle size of the microcapsules was between 17 microm and 57 microm. All microcapsules were smaller than 90 microm. Approximately 10% of the microcapsules were smaller than 500 nm. In general, the microcapsules prepared with co-solvents showed relatively smaller median size. The microcapsules were spherical in shape. DSC analysis of the microcapsules showed that there were no significant differences in the glass transition temperatures. There were significant changes in the efficiency of encapsulation due to the addition of co-solvents. Substitution with 20% methanol resulted in 40% increase in the efficiency of encapsulation (12% vs. 17%). Furthermore, substitution with 20% ethyl acetate, isopropanol, or acetonitrile, reduced the efficiency of encapsulation to as low as 6%.